Abstract: Chronic rhinosinusitis (CRS) is a common health problem in the Western world. CRS is classified as CRS with (CRSwNP) and without (CRSsNP) nasal polyps. A less common third type is allergic fungal sinusitis, which often presents with polyps and, not infrequently, skull base erosion. Most patients are successfully managed with maximal medical therapy or endoscopic approaches. There are currently no reports of CRSwNPs resulting in fibro-osseous thickening and proptosis in the English literature. As such, the authors report a case of a 33-year-old man who underwent a craniofacial resection with drilling of the hyperostosed bone, which led to resolution of the proptosis and nasal symptoms. In an era where endoscopic surgery is the standard surgical approach for CRSwNP, this case highlights the need for open skullbase approaches for this condition due to the extensive and recalcitrant nature of the disease. While the majority of patients can be dealt with endoscopically, the authors highlight the importance of having the open approach in the otolaryngologists' armamentarium for patients of recalcitrant and extensive CRSwNP.
C hronic rhinosinusitis (CRS) is a common health problem with a prevalence of 6% to 11% in the Western world. 1, 2 There are many ways to subclassify CRS, with the most basic classification dividing it into CRS with (CRSwNP) and without (CRSsNP) nasal polyps. 3 A less common third type is allergic fungal sinusitis, which often presents with polyps and, not infrequently, skull base erosion. 4 With respect to CRSwNP, less than 5% of patients show radiological evidence of skull base erosion, with the majority of these coming from long-standing mucoceles. 5 There are currently no clinical reports of CRSwNPs resulting in fibro-osseous thickening and proptosis in the English literature. As such, we report a case of a 33-year-old man who underwent a craniofacial resection with drilling of the hyperostosed bone, which lead to resolution of the proptosis and nasal symptoms. In an era where endoscopic surgery is the standard surgical approach for CRSwNP, this case highlights the occasional need for an open skull base approach for this condition due to the extensive and recalcitrant nature of the disease.
CLINICAL REPORT
A 33-year-old African-American man presented to our office suffering from CRSwNP. He underwent previous endoscopic sinus surgery (ESS) in 2013 as well as an osteoplastic flap in 2014. Despite being treated with a prolonged course of oral steroids, he presented to us with holocranial headaches, nasal obstruction, and progressive bilateral proptosis (with the left side being more affected than the right). He did not have any visual symptoms or any focal neurological deficits.
A magnetic resonance imaging was performed which showed pan sinusitis with extensive polyposis (Fig. 1A-C ). This was complicated by bilateral frontal sinus mucoceles. There was significant hyperostosis of the frontal and orbital bones. As a result of his headaches and significant proptosis, surgical intervention was recommended.
A bifrontal basal craniotomy across the superior sagittal sinus was performed. The frontal sinus was filled with pus, but with no evidence of allergic mucin; this was evacuated and the material was sent for cultures. Next using an extradural approach, the thickened soft tissue from within the ethmoid and sphenoid sinus was also removed. The significant hyperostosis of the orbital roof was drilled from the frontal orbital rim to the orbital apex in a circumferential fashion decompressing both orbits until the orbital fat was seen. A multilayered repair using fascia lata and pericranium was used to cover the basifrontal dura. The closure was completed with tissue adhesive and fat and the bone flap was replaced. At this point, the endoscope was used transnasally and the flap was visualized in good position along with the well-decompressed orbital apices bilaterally.
The patient did very well postoperatively and was discharged 4 days following surgery. There was no postoperative CSF leak. There was a slight reduction in proptosis at 6-week follow-up. There was no residual disease on the postoperative computed tomography (CT) scan (Fig. 1D-F) .
The pathology was reported as inflammatory nasal polyps and inflamed sinonasal tissue that was negative for malignancy. There were no fungal elements, allergic mucin, or Charcot-Leyden crystals seen on histology or culture.
DISCUSSION
Endoscopic sinus surgery has become the gold standard surgical treatment for CRS. Although insights into the pathophysiology of CRS have expanded over time, the exact etiology is still unknown and believed to be multifactorial. Enormous heterogeneity exists in the pathophysiological mechanisms that lead to chronic sinus dysfunction. [6] [7] [8] While a combination of maximal medical management and ESS usually results in good outcomes, the incidence of recurrence and repeat treatments is high. In a recent study, over 50% of patients with CRSwNPs were reported to have undergone previous sinonasal surgery. 9 In our patient, the disease was so fulminant and extensive, with significant involvement of the frontal sinuses and posterior orbital roof. Having failed both an endonasal and osteoplastic procedure, we felt an open approach was the best option to deal with the extensive nature of the disease.
The incidence of bony involvement is reported higher in African American men, and this was seen in our patient as well. Ghegan et al 5 found that African American men were 15 times more likely to have bony erosion than Caucasian men and African American women combined. However, it is possible that other variables such as socio-economic, environmental, and geographic factors may confound this statistic.
Comer et al 10 suggested that the presence of, and involvement of, a supra orbital ethmoidal cell was often the cause of proptosis. They recommend that in ESS, special attention is paid to this area of dissection to fully open outflow tracts to restore muco-ciliary clearance. However, in our patient the proptosis was a result of thickening of the orbital roof possibly due to an extensive inflammatory response of the polyposis. Bone erosion and proptosis are significantly more common with allergic fungal sinusitis, 4 but in our patient there was no evidence of a fungal process.
In patients with extensive disease not controlled with maximal medical therapy and endoscopic approaches, the open bifrontal extradural transbasal approach allows for removal of disease from the skull base, decompression of both orbits up to the apex, and complete extirpation of inflammatory disease with excellent exposure.
In conclusion, CRSwNP causing hyperostosis of the orbital bone resulting in proptosis is very unusual and is an important entity to recognize, since most patients described cause orbital roof erosion. While the majority of patients of CRSwNP can be dealt with endoscopically with Draf III procedures, we highlight the importance of being familiar with the open approach, as not every patient will have a successful outcome from endoscopic sinus surgery. Likewise to achieve a good result may require a close collaborative effort with a good working relationship between Otolaryngology and Neurosurgery. Thus, for patients of recalcitrant and extensive CRSwNP, knowledge of the open approach should be in the otolaryngologists' armamentarium.
